I N T R O D U C T I O N
In the context of ageing, eating behavior is frequently associated with nutritional problems 1 and dietary monotony 2,3 because many physiological, economic, and psychosocial factors limit food intake [3] [4] [5] . Thus, older adults are not only vulnerable, but also a heterogeneous group with respect to many aspects, including diet 5 . The higher food diversity resultant from food processing and trade may encourage new dietary patterns in a population group.
In nutritional epidemiology, eating patterns may be identified by statistical methods for reduction and/or aggregation components. Methods of identifying eating patterns, known as a posteriori methods, are based on empirical food data, which are aggregated by statistical analysis followed by assessment 6 . Principal component analysis is one of the most common statistical methods used for deriving eating patterns empirically 6 . Eating patterns derived a posteriori do not necessarily represent ideal patterns 7, 8 . However, the specificity of these methods has the advantage of reflecting the real behavior of a population group, providing useful information for the creation of nutritional guidelines 9 . Eating patterns may be the result of cultural heritage, ethnic and multiple environmental factors 8 .
The present study was conducted in Botucatu, São Paulo, a city that stands out for developing an increasing number of aging researches and having high prevalence of older adults (13.35%) 9 , exceeding the national (10.8%) and state (11.6%) prevalences 10 .
Until now, only a few studies have used statistical methods for empirically identifying the eating patterns of older adult subgroups [11] [12] [13] . In Brazil, such statistical analysis were not published only with a sample of older adults.
Knowledge of the eating behavior of older adults is essential once this group is more vulnerable to nutritional problems and their consequences, which are much more severe in old age than in other life stages 5 .
Based on the hypothesis that the eating environment in old age is diversifying, the objective of this study was to identify the eating patterns and their distributions in a representative sample of older urban users of the municipal primary health care network of Botucatu (SP).
M E T H O D S
This is a cross-sectional epidemiological study of a representative sample of urban adults aged 60 years or more, users of the Basic Health units and family health strategy units of Botucatu (SP).
The participants answered a Food Frequency Questionnaire (FFQ) validated for this population containing 71 food items 14 . The sample size was given by multiplying the number of food items in the FFQ (K) by five because the FFQ contained more than fifteen food items, as follows: if K>15, then n=5xK 15 . Hence, a sample of 355 older adults was randomly selected from the 16 health care units of Botucatu (SP) by stratified sampling. These units included the Basic Health units and family health strategy units.
The older adults who agreed to participate in the study were interviewed after being informed of the study objectives and proving capable of answering the questionnaires. The interviews were conducted at the participants' homes or the health care units they frequented, depending on their preference. Participants with hearing loss and those who could not understand the questions well were included in the study since they were accompanied by a caregiver who had previously agreed to answer the questions for them. New participants were randomly selected to replace those who refused to participate. All participants signed an Informed Consent Form.
The participants answered the FFQ validated for this population and a sociodemographic and lifestyle-related questions during interviews conducted at their homes or the primary health care units they frequented between March and June 2011.
Sociodemographic variables were gender (male, female); age in years (60-69; 70-79; 80-89; 90 or more); education level (never attended school, incomplete elementary school, elementary school, high school, higher education); family income per member (continuous variable); and skin color (white, black, and brown).
Exploratory factor analysis, namely Principal Component Analysis (PCA), was used to extract and interpret dietary patterns from the dietary information collected by the FFQ.
We used a Food Frequency Questionnaire (FFQ) with 71 food items, referring to previous year, with response options in consumption frequencies ranging from "never" to "10 times" for units of time "day", "week", "month" and "year", and a field to mark the usual individual portion relative to a middle portion indicated for each food. But to simplify data collection and analysis, only the intake frequency was collected, not the amount consumed. All intake frequencies (per day, week, month, and year) were converted to daily intake frequency (frequency numerator divided by the number of days in the frequency denominator), and this value was used in factor analysis.
Then were withdrawn from the FFQ food items whose frequency of consumption did not apply to this type of qualitative analysis, since these were foods with more quantitative importance in the diet of individuals. The excluded items were: common oils, salad dressings, Individual food intakes were scored to improve the understanding of the distribution of these eating patterns in the study population, resulting in factor scores, which are estimated composite measures for each individual in each factor (eating pattern) extracted by factor analysis 15 . These scores were divided into tertiles: the first tertile included individuals with low adherence to an eating pattern; the second tertile included individuals with moderate adherence to an eating pattern; and the third tertile included individuals with high adherence to an eating pattern.
Bivariate analyses (Chi-square test) checked how the adherence tertiles related to the sociodemographic variables (gender, age group, skin color, and education level). Multiple logistic regression analysis adjusted for gender and education level, both identified as confounding variables, measured the association between family income per member and adherence tertiles. The Odds Ratios (OR) were calculated with a Confidence Interval of 95% (95%CI) and a significance level of 5% (p<0.05) for the statistical tests.
The software Statistical Analysis System (SAS) version 9.2 for Windows performed the statistical treatments. 
R E S U L T S

Characteristics of the study population
The study sample consisted of 355 individuals aged 60 years or more. Of these, 163 (45.9%) were males and 192 (54.1%) were females, percentages close to those reported by the Brazilian Census of 2010 16 (42.7% males and 57.3% females), indicating that this sample is representative of the municipal population.
The participants' ages varied from 60 to 92 years. The mean age and Standard Deviation were 69.5±7.73 years. This population had a mean family income per member of 1.76 minimum salaries.
Identification of the eating patterns
The Kaiser-Meyer-Olkin Measure of Sampling Adequacy (0.636) and Bartlett test of sphericity (p<0.000) indicated the appropriateness of factor analysis for analyzing the data.
Analysis of the 66 study food items resulted in 28 factors with eigenvalues greater than one, which explained 67.44% of the variability of the 66 original items. However, this elevated number of factors hindered data interpretation and characterization because many food items in many factors were loaded, and some factors had less than three food items.
The scree plot showed that the six factors above the "elbow" in the plot were appropriate for factor analysis because they explained 25.89% of the variability of the 66 original food items. Based on this datum, the factors were re-extracted, resulting in six factors that improved interpretation coherence.
Only the items with a factor loading greater than 0.3 were maintained in the matrix, as suggested by Hair et al. 15 .
Varimax rotation was used to extract the six factors. Table 1 shows the food items, their factor loadings, their communalities, and the percentage of explained variance by each factor after Varimax rotation. Factor loadings greater than 0.3 are highlighted. Only the food items with a factor loading above 0.3 in at least one factor were included in the table.
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The food items with factor loading above 0.3 in more than one factor were maintained according to their original factor loadings, except for those with negative values. The food items with negative factor loadings were excluded to maintain the foods that are actually consumed in the eating patterns.
The name of each factor (eating pattern) was based on two criteria: first, the nutritional and functional characteristics of the foods; and second, characteristics of the food items with the greatest factor loadings.
The six eating patterns are: Table 2 shows the logistic regression results for the association between family income per member and eating patterns, and Tables 3, 4, and 5, the distribution of the eating pattern adherences according to the demographic characteristics. Table 3 shows that high adherence to the eating pattern 1. Healthy prevailed in individuals with incomplete or complete elementary school, and low adherence prevailed in individuals with a high education level (p=0.0017); high adherence to the pattern 2. Snacks and weekend meal prevailed in males (p=0.0095) and individuals with higher education (p<0.0001). Table 4 shows that high adherence to the pattern 3. Fruits prevailed in whites (p=0.0004) Table 5 shows that high adherence to the pattern 5. Soft diet prevailed in females (p=0.0484) and in the oldest individuals (p=0.0003). No socioeconomic or demographic characteristic was associated with the pattern 6. Traditional, confirming its highly homogeneous distribution: most of its components are consumed habitually by most older adults. 
Distribution of eating pattern adherence
D I S C U S S I O N
The various dietary patterns found by the present study show that this population has different dietary preferences. Unlike findings made in Brazil some years ago, older adults are not limiting their diets to a monotonous list of foods mostly consisting of Brazilian staples, like rice and beans. The study sample also adhered to other patterns that may reflect the local culture (characterized by the intake of pasta, potato salad with mayonnaise, and desserts on weekends), the Western diet (high in carbohydrates and fats), specific situations (like intake of healthier or diet/ light foods), and chewing difficulties (such as the soft diet, high in soft, cooked foods).
The eating pattern 5. Soft diet contains foods consumed mostly by women and the oldest adults.
An eating pattern containing easy-tochew and pureed foods is expected in studies of very old individuals either because of affordability, ease of preparation, poor masticatory ability due to dentures, or even swallowing problems caused by certain diseases.
A qualitative analysis of the habitual diet of 308 older adults seen at a geriatric service of São Paulo found a high intake of vegetables and attributed the finding to the intake of soups; soups are frequently consumed by older adults and vegetables are their main ingredient 17 .
The last national food intake survey conducted by the Instituto Brasileiro de Geografia e Estatística (IBGE, Brazilian Institute of Geography and Statistics), the 2008-2009 Pesquisa de Orçamentos Familiares (POF, Family Budget Survey), found that older adults consume more whole milk than other adults and adolescents 18 .
The eating pattern 6. Traditional was given this name because of the presence of rice and beans, staples of the Brazilian diet, and because of the similarity between this pattern and other patterns found in Brazilian studies given this same name 19, 20 . Moreover, lettuce and tomato were correlated with these two traditional items, placing them in the same eating pattern and confirming the preference of the study sample for lettuce and tomato salad.
A study investigated the meals consumed at home in the city of São Paulo 21 and found that the most common meal consisted of rice, pinto beans, main course (meat or eggs), French fries, and lettuce and tomato salad. Although the authors refer specifically to São Paulo city's cuisine, the components of this meal are very similar to those of the pattern 6-Traditional consumed by older adults from Botucatu (SP).
The eating pattern 2. Snacks and weekend meal was also found in the study population and consisted of foods high in carbohydrates and saturated and trans fats.
This eating pattern reflects the regional tradition of eating pasta, potato salad with mayonnaise, and dessert, usually on weekends with the family; and the modern practice of consuming fast foods, also on weekends and in the company of others. The participants who preferred this pattern were usually males with higher education levels and better income.
Instituto Brasileiro de Geografia e Estatística's 2008-2009 POF also confirms that individuals from the highest socioeconomic classes consume more soda, baked and deep-fried savory snacks, pizzas, sweets, and ham 18 .
Another eating pattern identified herein was the 1. Healthy pattern, containing foods high in fiber, monounsaturated fatty acids, and phenolic compounds; low in energy density and fat content; and with omega-3 fatty acids.
Income was reversely associated with adherence to the 1. Healthy pattern. High adherence to this eating pattern was found in individuals with incomplete or complete elementary school, and low adherence in those with high education level. These results oppose those of other Brazilian studies 18, 22 . http://dx.doi.org/10.1590/1415-52732014000100007
Alves et al. 22 identified the eating patterns of adult women from Rio Grande do Sul and found that healthy patterns prevailed in women with higher family income per member and education level.
The 2008-2009 POF found that individuals with higher incomes consume more raw leaf vegetables 18 . This contradictory result requires future studies to determine the eating patterns of individuals with low income and education level from Botucatu (SP), since some resident-related characteristics, such as the habit of fishing and maintaining community gardens in the city's outskirts, may promote the intake of healthy foods (eating pattern 1. Healthy).
Some 2008-2009 POF findings corroborate the study finding of an inverse relationship between income and the intake of some healthy foods. According to this national survey, lowincome individuals present a higher intake of many food items considered healthy besides rice and beans, such as fish, salted fish, and sweet potato 18 .
The eating pattern 3. Fruits identified herein consisted only of fruits. High adherence to this pattern prevailed in whites and those with incomplete and complete elementary school education. Similarly to the eating pattern 1. Healthy, higher income reduces an individual's likelihood of adhering to the 3. Fruits pattern.
Additionally, fruits were not in the same pattern as non-starchy vegetables and other healthy foods, possibly because their intake was not sufficiently correlated with that of non-starchy vegetables and other foods.
Perozzo et al. 23 also found that fruits and non-starchy vegetables occurred in different eating patterns of adult women from Rio Grande do Sul.
The pattern 4. Light and whole foods seems to be preferred by health-conscious individuals who try to prevent or improve health problems. Adherence to this pattern prevailed in women, but decreased with income.
Generally, the inverse relationship between family income per member and the intake of light and whole foods is unexpected because this pattern contains some items that cost more, such as extra-virgin olive oil and whole bread. However, foods consumed mainly by people who are trying to lose weight or control blood sugar, like oatmeal, skimmed milk, and fruit juice, are not necessarily expensive.
The present study implemented some measures to reduce the number of bias sources, such as interviewer training and the establishment of participant inclusion and exclusion criteria. Nevertheless, not all bias sources can be fully eliminated.
The occurrence of bias cannot be discarded because individuals aware of the positive and negative effects of foods can overestimate or underestimate their intake. There is also memory bias, since these individuals are older and may have difficulties remembering what they ate, requiring longer interviews and careful question wording.
The type of instrument used, the FFQ, assessed a long intake period (one year), which also contributes to memory bias. To reduce memory bias, the interviews focused only on intake frequency, giving the participants more time to think and answer more accurately.
The Food Frequency Questionnaire seems to have an inherent reporting error effect because it tends to overestimate the intake of non-starchy vegetables when compared with other food intake assessment instruments 24 . However, Hu et al. 25 compared two eating patterns called prudent and Western, extracted from a FFQ and a 24-hour recall (considered the instrument of reference), and found that the two patterns extracted from the FFQ were comparable to those extracted from the 24-hour recall.
Researchers widely recognize the subjective nature of factor analysis for determining eating patterns, so they must decide how many and what types of patterns will be derived and analyzed. This calls for thorough detailing of the study methods. To minimize subjectivity, the present study selected the best solution, which entails keeping the factors above the "elbow" in the scree plot, representing the optimal number of factors. The role of the researcher is to determine the interpretability of the factors selected by statistical methods and then define which solution is closest to the actual dietary patterns of the study participants.
Another limitation related to eating patterns derived by factor analysis regards their low stability and the high specificity of the results. These characteristics hinder comparisons between studies. Even so, this technique enables expressing the actual intake of the study population and provides useful information for the development of intervention measures 8 .
Although dietary pattern particularities vary between populations, many similarities can be found between certain patterns. Newby et al. 26 suggests that similarity may stem from the good consistency of the dietary patterns determined by factor analysis, suggesting that they can be reasonably reproduced.
Since a golden standard for identifying dietary patterns does not yet exist, the present study, which used exploratory factor analysis, should be the starting point for future validation studies that investigate other methods of dietary pattern derivation.
C O N C L U S I O N
A population of older adults has a diversity of dietary patterns that are often associated with specific sociodemographic characteristics.
Dietary assessment of these older adults resulted in six eating patterns that coherently reproduced the different dietary characteristics of Botucatu's older population and revealed the food preferences of some older adult subgroups.
The study findings can be the starting point for the development of more effective primary care measures that promote healthy eating habits because the study sample represents users of the primary health care network. 
